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Description 

[0001] This invention relates to a replacement 
processing method for effecting the replacement proc- 
ess for a defect area or defect areas in an optical disk 
device. 

[0002] Conventionally, an optical disk device for re- 
cording data on an optical disk having recording tracks 
or reproducing data recorded on the optical disk by use 

of laser light emitted from a semiconductor laser oscil- 
lator mounted on an optical head has been put into prac- 
tical use. 

[0003] With the above optical disk device, data is re- 
corded on the optical disk in units of one ECC block con- 
structed by a plurality of sectors. 
[0004] In this case, an optical disk device is proposed 
in which whether or not data is correctly recorded in units 
of one sector is determined at the manufacturing time 
or at the initial time such as the application starting time, 
and if a sector with defect is detected by the above de- 
termination process, an ECC block including the sector 
is determined as a defective block and is treated as an 
unusable block. 

[0005] Therefore, when successive data items such 
as speeches or moving pictures are recorded and if an 

ECC block (defective block) which is unusable is 
present, a slip replacement process for recording data 
on a next ECC block after skipping over the above ECC 
block is effected. That is, the data recording operation 
is interrupted for a period of time corresponding to one 
ECC block. 

[0006] Thus, the optical disk device has a defect that 
the reproducing operation is interrupted for a period of 
time corresponding to one ECC block, for example, 
when successive data items such as speeches or mov- 
ing pictures are reproduced. 

[0007] Further, there is proposed a process for deter- 
mining whether or not data has been correctly recorded 
for each sector at the recording time after the initial time, 
dealing with a defective sector as an unusable sector if 
the defective sector is detected by the above determin- 
ing process and recording data by use of a sector pre- 
pared in a different area for replacement. 
[0008] In this case, if data recorded on the sector of 
the different area is not simultaneously reproduced 
when one ECC block is reproduced, reproduction of the 
whole ECC block cannot be effected. That is, originally, 
the sectors of one ECC block can be successively re- 
produced, but in this case, it becomes necessary to re- 
produce the sector for replacement in the course of re- 
production of the ECC block and then successively re- 
produce the sectors of the original ECC block. There- 
fore, the reproduction speed is lowered. 
[0009] A prior art method for accessing a disc drive 
with defect information and for performing replacement 
processing on the basis of data recorded in a replace- 
ment sector instead of a defective sector is disclosed in 
US-A 5 541 903. The optical disc at the time of manu- 



facturing is checked for defective sectors by checking 
whether predetermined previously recorded and read- 
out data agree with each other. Defect information com- 
prising address data of defective sectors is recorded on 

5 various predetermined positions of the optical disc. Up- 
on use of the disc the defect information is read out and 
a request logical address is converted to a serial logical 
address by using a second conversion table which is 
generated by the CPU based on the defect information 

10 read from the disc and offset. The thus obtained serial 
address is converted to a physical address by using a 
first conversion table which is then used to access the 
sectors of data on the disc. Thereby, sectors identified 
to be defective are skipped. 

15 [0010] It is the object of the present invention to pro- 
vide an improved replacement processing method. 
[001 1 ] According to the present invention there is pro- 
vided a replacement processing method as defined in 
claim 1 or in claim 2. 

20 [0012] This invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing the schematic 
25 construction of an optical disk device for explaining 
one embodiment of this invention; 
FIG. 2 is a plan view showing the schematic struc- 
ture of an optical disk shown in FIG. 1 ; 
FIG. 3 is a diagram showing the schematic con- 
30 struction of the optical disk shown in FIG. 1 ; 

FIG. 4 is a diagram for explaining the rotation speed 
of the optical disk shown in FIG. 1 for each zone 
and the number of sectors in one track; 
FIGS. 5 and 6 are diagrams each showing the con- 
35 struction of an ECC block of the optical disk shown 
in FIG. 1; 

FIG. 7 is a diagram showing the construction of 
each sector of the ECC block of FIG. 6; 
FIG. 8 is a view for illustrating preformat data in a 
40 header portion of the optical disk of FIG. 2; 

FIG. 9 is a diagram showing the sector format of the 
ECC block of FIG. 6; 

FIG. 10 is a diagram showing a recording example 
in a defect management area recorded in the rewri- 
45 table zone of the optical disk of FIG. 2; 

FIG. 1 1 is a view for illustrating detectors for detect- 
ing the presence or absence of the optical disk of 
FIG. 1 and the open or closed state of a cartridge; 
FIG. 12 is a flowchart for illustrating an initial defect 
50 list forming process; 

FIGS. 13 and 14 are diagrams showing the relation 
between physical sector numbers and logical sector 
numbers, for illustrating the slip replacement proc- 
ess in units of one sector; 
55 FIG. 1 5 is a diagram for illustrating the slip replace- 
ment process effected in units of one sector when 
successive data items such as moving pictures are 
recorded on a plurality of ECC blocks; 
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FIG. 16 is a diagram for illustrating the linear re- 
placement process in units of one ECC block; 
FIG. 17 is a diagram for illustrating the reproducing 
order of the ECC blocks in the linear replacement 
process in units of one ECC block; 
FIG. 18 is a diagram showing the relation between 
physical sector numbers and logical sector num- 
bers in an ECC block for replacement when the lin- 
ear replacement process in units of one ECC block 
is effected; and 

FIGS. 19 and 20 are flowcharts for illustrating the 
process effected when data is recorded in a preset 
ECC block. 

[0013] There will now be described an embodiment of 
this invention with reference to the accompanying draw- 
ings. 

[0014] FIG. 1 shows an optical disk device used as 
an information recording device. The optical disk device 
is used to record data (information) or reproduce record- 
ed data by applying converged light to an optical disk 
(DVD-RAM) 1 used as a recording medium. 
[0015] For example, the disk 1 is a phase changing 
type rewritable disk which is constructed by forming a 
metal coating layer of tellurium or bismuth in a doughnut 
form on the surface of a base plate which is formed of 
glass or plastics in a circular form, in which data is re- 
corded or recorded data is reproduced by using both of 
concentric or spiral grooves and lands and on which ad- 
dress data items are recorded at preset intervals by use 
of recording marks in the mastering step. 
[0016] As shown in FIGS. 2 and 3, the optical disk 1 
has a lead-in area 2, data area 3 and lead-out area 4. 
[0017] The lead-in area 2 has an embossed data zone 
5 constructed by a plurality of tracks and a rewritable 
data zone 6 constructed by a plurality of tracks. In the 
embossed data zone 5, a reference signal and control 
data are recorded at the manufacturing time. The rewri- 
table data zone 6 is constructed by a guard track zone, 
disk test zone, drive test zone, disk identification data 
zone, and a replacement management zone 6a used as 
a replacement management area. 
[0018] The data area 3 is constructed by a plurality of 
zones, for example, 24 zones 3a, 3x which are 
formed of a plurality of tracks arranged in a radial direc- 
tion. 

[0019] The lead-out area 4 is a rewritable data zone 
which is constructed by a plurality of tracks like the re- 
writable data zone 6 and in which the same data as the 
recorded content of the data zone 6 can be recorded. 
[0020] As shown in FIG. 3, the optical disk 1 has the 
embossed data zone 5 and rewritable data zone 6 of the 
lead-in area 2, the zones 3a, ■-, 3x of the data area 3 
and the data zone of the lead-out area 4 sequentially 
arranged in this order from the innermost portion, the 
same clock signal is used for the above zones, and the 
rotation speed of the optical disk 1 and the number of 
sectors of one track are different in the respective zones. 



[0021] In the zones 3a, 3x of the data area 3, the 
rotation speed becomes lower and the number of sec- 
tors of one track becomes larger as the zone lies at a 
farther distance from the innermost portion of the optical 

5 diskl. 

[0022] The relation between speed data as the rota- 
tion speed and the number of sectors for the above 
zones 3a, — , 3x, 4, 5, 6 is recorded on a table 1 0a of a 
memory 10 as shown in FIG. 4. 
10 [0023] As shown in FIGS. 2 and 3, in the tracks of the 
zones 3a, — , 3x of the data area 3, data items are pre- 
viously recorded in the ECC (error correction code) 
block data unit (for example, in the unit of 38688 bytes) 
which is treated as the data recording unit. 
15 [0024] The ECC block is constructed by 1 6 sectors in 
which 2k-byte data is recorded, and as shown in FIG. 5, 
each of sector ID (identification data) 1 to ID 1 6 of 4-byte 
(32-bit) configuration used as address data is attached 
to main data (sector data) together with an error detec- 
20 tion code (lED : ID error detection code) of 2-byte con- 
figuration in each sector, and lateral ECCs (error correc- 
tion codes) 1 and longitudinal ECCs 2 used as error cor- 
rection codes for reproducing data recorded in the ECC 
blocks are recorded. The ECCs 1 and 2 are error cor- 
25 rection codes attached to data as redundant words for 
preventing data from being made un-reproducible due 
to the defect of the optical disk 1 . 
[0025] A preset number of ECC blocks among a plu- 
rality of ECC blocks of the zones 3a, ■-, 3x of the data 
30 area 3 are used for replacement. 

[0026] Each of the sectors is constructed by data of 
172 bytes x 12 rows, a lateral ECC 1 of 10-byte config- 
uration is attached for each row and a longitudinal ECC 
2 of 182-byte configuration of one row is attached to 
35 each sector. 

[0027] When the ECC block is recorded on the optical 
disk 1 , synchronization codes (2 bytes : 32 channel bits) 
for attaining the byte synchronization when data is re- 
produced are attached for every preset amount of data 
40 (at preset data length intervals, for example, for every 
91 bytes : for every 1456 channel bits) of each sector 
as shown in FIG. 6. 

[0028] As shown in FIG. 7, each sector is constructed 
by 26 frames of zero frame to 25th frame and a sync. 
45 code (frame synchronization code) attached to each 
frame is constructed by a specified code (one byte : 1 6 
channel bits) and a common code (one byte : 16 chan- 
nel bits) which is common for each frame. 
[0029] That is, as shown in FIG. 7, the zero frame is 
50 represented by SYO, the second, tenth and eighteenth 
frames are represented by SY1 , the fourth, twelfth and 
twentieth frames are represented by SY2, the sixth, 
fourteenth and twenty-second frames are represented 
by SY3, the eighth, sixteenth and twenty-fourth frames 
55 are represented by SY4, the first, third, fifth, seventh and 
ninth frames are represented by SY5, the eleventh, thir- 
teenth, fifteenth and seventeenth frames are represent- 
ed by SY6, and the nineteenth, twenty-first, twenty-third 
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and twenty-fifth frames are represented by SY7. 
[0030] As shown in FIG. 2, in the tracks of the zones 
3a, ■", 3x of the data area 3, header portions (address 
field) 11, — in which addresses and the like are recorded 
are previously preformatted for respective sectors. 
[0031] The header portion 11 is formed at the time of 
formation of the grooves. As shown in FIG. 8, the header 
portion 11 is formed of a plurality of pits 12 and pre-for- 
matted for the grooves 13, and the center of the pit 12 
lies on the same line as the boundary line between the 
groove 13 and the land 14. 

[0032] As shown in FIG. 8, a pit train ID1 constructs 

the header portion of a groove 1, a pit train ID2 con- 
structs the header portion of a land 1 , a pit train ID3 con- 
structs the header portion of a groove 2, a pit train ID4 
constructs the header portion of a land 2, a pit train IDS 
constructs the header portion of a groove 3, and a pit 
train ID6 constructs the header portion of a land 3. 
[0033] Thus, the header portions for grooves and the 
header portions for lands are alternately (in a staggered 
form) arranged. 

[0034] The format for each sector is shown in FIG. 9. 
[0035] In FIG. 9, one sector is constructed by 2697 
bytes and is constructed by a header field of 128 bytes 
(corresponding to the header portion 11), a mirror field 
1 7 of 2 bytes and a recording field 1 8 of 2567 bytes. 
[0036] Channel bits recorded in the above sector are 
formed in a format obtained by converting 8-bit data into 
16-bit channel bits by subjecting the same to the 8-16 
code modulation. 

[0037] The header field 11 is an area in which preset 
data is recorded at the manufacturing time of the optical 
disk 1 . The header field 11 is constructed by a header 1 
field, header 2 field, header 3 field, and header 4 field. 
[0038] Each of the header 1 field to header 4 field is 
constructed by 46 bytes or 18 bytes and includes a 
36-byte or 8-byte sync, code portion VFO (Variable Fre- 
quency Oscillator), 3-byte address mark AM (Address 
Mark), 4-byte address portion PID (Position Identifier), 
2-byte error detection code I ED (ID Error Detection 
Code), and 1-byte postamble PA (Postambles). 
[0039] Each of the header 1 field and header 3 field 
includes 36-byte sync, code portion VF01 and each of 
the header 2 field and header 4 field includes 8-byte 
sync, code portion VF02. 

[0040] The sync, code portions VF01 , VF02 are ar- 
eas used for the pull-in operation of PLL, the sync, code 
portion VF01 is formed by recording successive data 
items of "010—" in channel bits by "36" bytes (576 bits 
in terms of channel bits) (by recording patterns at preset 
intervals) and the sync, code portion VF02 is formed by 
recording successive data items of "010—" in channel 
bits by "8" bytes (128 bits in terms of channel bits). 
[0041] The address mark AM is a sync, code of "3" 
bytes indicating the position at which the sector address 
starts. As the pattern of each byte of the address mark 
AM, a special pattern which does not appear in a data 
portion of "0100100000000100" is used. 



[0042] The address portions PDI1 to PDI4 are areas 
in which sector addresses (containing ID numbers) as 
4-byte address information are recorded. The sector ad- 
dress is a physical sector number as a physical address 

5 indicating the physical position on the track, and since 
the physical sector number is recorded in the mastering 
step, it is impossible to rewrite the same. 
[0043] The ID number is "1" in the case of PID1, for 
example, and is a number indicating the number of the 

10 time among the four times by which the address portion 
is overwritten in one header portion 11 . 
[0044] The error detection code I E D is an error detec- 
tion code for the sector address (containing the ID 
number) and can be used to detect the presence or ab- 

^5 sence of an error in the readout PID. 

[0045] The postamble PA contains state information 
necessary for demodulation and has a role for polarity 
adjustment so as to cause the header portion 11 to ter- 
minate in a space. 

20 [0046] The mirror field 17 is used for offset compen- 
sation for a tracking error signal, timing control of a land/ 
groove switching signal and the like. 
[0047] The recording field 1 8 is constructed by a gap 
field of 1 0 to 26 bytes, guard 1 field of 20 to 26 bytes, 

25 VFO 3 field of 35 bytes, play synchronous code (PS) 
field of 3 bytes, data field of 2418 bytes, postamble 3 
(PAS) field of one byte, guard 2 field of 48 to 55 bytes 
and buffer field of 9 to 25 bytes. 
[0048] The gap field is an area in which nothing is writ- 

30 ten. 

[0049] The guard 1 field is an area provided for pre- 
venting the terminal deterioration inherent to the phase 
changing type recording medium occurring at the time 
of repetitive recording from giving any influence to the 
35 VFO 3 field. 

[0050] The VFO 3 field is an area for PLL locking and 
is also used for inserting a sync, code into the same pat- 
tern and attaining the synchronization of the byte bound- 
ary. 

40 [0051] The PS (pre-synchronous code) field is a syn- 
chronization area for connection to the data field. 
[0052] The data field is an area constructed by data 
ID, data ID error correction code I ED (Data ID Error De- 
tection Code), sync, code, ECC (Error Correction 

45 Code), EDC (Error Detection Code), user data and the 
like. The data ID includes sector ID1 to sector ID16 of 
4-byte configuration (32 channel bits) of each sector. 
The data ID error correction code I ED is an error cor- 
rection code of 2-byte configuration (1 6 bits) for data I D. 

50 [0053] The sector ID (1 to 1 6) is constructed by 1 -byte 
(8-bit) sector information and 3-byte sector number (log- 
ical sector number as a logical address indicating the 
logical position on the track). The sector information is 
constructed by a 1-bit sector format type field, 1-bit 

55 tracking method field, 1-bit reflectance field, 1-bit re- 
serve field, 2-bit area type field, 1 -bit data type field and 
1-bit layer number field. 

[0054] The logical sector number is made different 



4 



7 



EP0 798 714 B1 



8 



from the physical sector number by the slip replacement 
process as will be described later. 
[0055] When "1 " is recorded in the sector format type 
field, it indicates a zone format type. When "1" is record- 
ed in the tracking method field, it indicates the groove 
tracking. When "1 " is recorded in the reflectance field, it 
indicates that the reflectance is more than 40%. When 
"00" is recorded in the area type field, it indicates a data 
area, when "01" is recorded, it indicates a lead-in area, 
when "10" is recorded, it indicates a lead-out area, and 
when "11" is recorded, it indicates "reserve". When "0" 
is recorded in the data type field, it indicates recording 
of read only data and when "1" is recorded, it indicates 
recording of rewritable data. When "0" is recorded in the 
layer number field, it indicates "layer 0". 
[0056] The PA (postamble) 3 field is an area contain- 
ing state information necessary for demodulation and 
indicating the end of the final byte of a preceding data 
field. 

[0057] The guard 2 field is an area provided for pre- 
venting the terminal deterioration inherent to the phase 
changing type recording medium occurring at the time 
of repetitive recording from giving any influence to the 
data field. 

[0058] The buffer field is an area provided for absorb- 
ing a fluctuation in the rotating motion of the motor which 
rotates the optical disk 1 so as to prevent the data field 
from extending to the next header portion 11 . 
[0059] The reason why the gap field is represented by 
1 0 to 26 bytes is to permit the random shifting operation 
to be effected. The random shifting operation is to shift 
the starting position of data to be written so as to reduce 
a deterioration in the phase changing type recording 
medium due to the repetitive recording operation. The 
length of the random shifting is adjusted according to 
the length of the buffer field arranged in the last portion 
of the data field, and the whole length of one sector is 
2697 bytes and is constant. 

[0060] In the respective zones 3a, 3x of the data 
area 3, spare sectors are prepared and each of them is 
used as a final spare when the slip replacement process 
(slipping replacement algorithm) in units of one sector 
is effected in the same zone. 

[0061] As shown in FIG. 10, in the replacement man- 
agement area 6a of the rewritable data zone 6, a primary 
defect list (PDL) 15 and secondary defect list (SDL) 16 
are to be recorded. 

[0062] The primary defect list (PDL) 15 is a list of 
physical sector numbers (physical addresses) of sec- 
tors which are determined as defective at the manufac- 
turing time or at the initial time such as the application 
starting time. The sector numbers indicate sectors to be 
subjected to the replacement process (slipping replace- 
ment algorithm) by the slipping process in units of one 
sector. 

[0063] In the primary defect list 1 5, primary defect list 
identification data, the number of addresses as the 
number of defects, and physical sector numbers indicat- 



ing defective sectors are described. 
[0064] The secondary defect list (SDL) 1 6 is a list for 
ECC blocks (defective blocks) having sectors which are 
determined as defective at the recording time other than 
5 the above initial time. That is, it is a list of the physical 
sector numbers (physical addresses) of the first or head 
sectors of ECC blocks (defective blocks) having sectors 
which are determined as defective when data is record- 
ed for preset ECC blocks and the physical sector num- 
bers (physical addresses) of the first sectors of ECC 
blocks (replacement blocks: spare blocks) which are 
used for replacement for the defective blocks. 
[0065] In the secondary defect list, secondary defect 
list identification data, the number of entries as the 
number of defects, physical sector numbers indicating 
first sectors as the addresses of defective blocks and 
physical sector numbers indicating the first sectors as 
the addresses of replacement blocks for the defective 
blocks are described. The addresses of the defective 
blocks and the addresses of the replacement blocks for 
the defective blocks are described in one-to-one corre- 
spondence. 

[0066] In the optical disk device of FIG. 1 , the optical 
disk 1 is rotated at different rotation speeds in the re- 
spective zones, for example, by a motor 23. The motor 
23 is controlled by a motor control circuit 24. 
[0067] Recording of data on the optical disk 1 or re- 
production of data recorded on the optical disk 1 are ef- 
fected by an optical head 25. The optical head 25 is fixed 
on a driving coil 27 constructing a movable portion of a 
linear motor 26 and the driving coil 27 is connected to a 
linear motor control circuit 28. 

[0068] A speed detector 29 is connected to the linear 
motor control circuit 28 and a speed signal of the optical 
head 25 is supplied to the linear motor control circuit 28. 
[0069] A permanent magnet (not shown) is disposed 
on the fixed portion of the linear motor 26 and when the 
driving coil 27 is excited by the linear motor control cir- 
cuit 28, the optical head 25 is moved in the radial direc- 
tion of the optical disk 1 . 

[0070] In the optical head 25, an objective 30 is sup- 
ported by use of a wire or flat spring (not shown), and 
the objective 30 can be moved in a focusing direction 
(in an optical axis direction of the lens) by a driving coil 
31 and moved in a tracking direction (in a direction per- 
pendicular to the optical axis of the lens) by a driving 
coil 32. 

[0071] A semiconductor laser oscillator 39 is driven 
by a laser control circuit 33 to generate laser light The 
laser control circuit 33 corrects an amount of laser light 
from the semiconductor laser oscillator 39 according to 
a monitoring current from a monitoring photodiode PD 
of the semiconductor laser oscillator 39. 
[0072] The laser control circuit 33 is operated in syn- 
chronism with a recording clock signal from a PLL circuit 
(not shown). The PLL circuit divides the frequency of a 
basic clock signal from an oscillator (not shown) to gen- 
erate a recording clock signal. 
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[0073] The laser light generated from the semicon- 
ductor laser oscillator 39 driven by the laser control cir- 
cuit 33 is applied to the optical disk 1 via a collimator 
lens 40, half-prism 41 , and objective 30 and the reflec- 
tion light from the optical disk 1 is directed to a photo- 
detector 44 via the objective 30, half-prism 41 , condens- 
er lens 42 and cylindrical lens 43. 
[0074] The photodetector 44 is constructed by four- 
divided photodetector cells 44a, 44b, 44c, 44d. 
[0075] An output signal of the photodetector cell 44a 
of the photodetector 44 is supplied to one input terminal 
of an adder 46a via an amplifier 45a, an output signal of 
the photodetector cell 44b is supplied to one input ter- 
minal of an adder 46b via an amplifier 45b, an output 
signal of the photodetector cell 44c is supplied to the 
other input terminal of the adder 46a via an amplifier 
45c, and an output signal of the photodetector cell 44d 
is supplied to the other input terminal of the adder 46b 
via an amplifier 45d. 

[0076] Further, the output signal of the photodetector 
cell 44a of the photodetector 44 is supplied to the one 
input terminal of the adder 46c via the amplifier 45a, the 
output signal of the photodetector cell 44b is supplied to 
the one input terminal of the adder 46d via the amplifier 
45b, the output signal of the photodetector cell 44c is 
supplied to the other input terminal of the adder 46d via 
the amplifier 45c, and the output signal of the photode- 
tector cell 44d is supplied to the other input terminal of 
the adder 46c via the amplifier 45d. 
[0077] An output signal of the adder 46a is supplied 
to an inverting input terminal of a differential amplifier 
OP2 and an output signal of the adder 46b is supplied 
to a non-inverting input terminal of the differential am- 
plifier OP2. Therefore, the differential amplifier OP2 
supplies a signal (focusing error signal) relating to the 
point of focus to a focusing control circuit 47 according 
to a difference between the output signals of the adders 
46a and 46b. An output signal of the focusing control 
circuit 47 is supplied to the focusing driving coil 31 and 
controlled so as to cause the laser light to be always 
exactly focused on the optical disk 1 . 
[0078] An output signal of the adder 46c is supplied 
to an inverting input terminal of a differential amplifier 
OP1 and an output signal of the adder 46d is supplied 
to a non-inverting input terminal of the differential am- 
plifier OP1. Therefore, the differential amplifier OP1 
supplies a tracking error signal to a tracking control cir- 
cuit 48 according to a difference between the output sig- 
nals of the adders 46c and 46d. The tracking control cir- 
cuit 48 creates a track driving signal according to a track- 
ing error signal supplied from the differential amplifier 
OP1. 

[0079] The track driving signal output from the track- 
ing control circuit 48 is supplied to the driving coil 32 for 
driving the objective in the tracking direction. Further, 
the tracking error signal used in the tracking control cir- 
cuit 48 is supplied to the linear motor control circuit 28. 
[0080] A total sum signal of the output signals of the 



photodetector cells 44a to 44d of the photodetector 44 
obtained after the focusing and tracking operations are 
effected, that is, a signal obtained by adding together 
the output signals of the adders 46c and 46d in an adder 
5 46e reflects a variation in the reflectance of a pit (record- 
ed data) formed on the track. The signal is supplied to 
a data reproducing circuit 38 and recorded data is re- 
produced in the data reproducing circuit 38. 
[0081] Reproduced data reproduced in the data re- 
producing circuit 38 is subjected to the error correction 
process in an error correction circuit 52 by use of an 
attached error correction code ECC and then output to 
an optical disk control circuit 56 used as an external de- 
vice via an interface circuit 55. 

[0082] Further, while the objective 30 is being moved 
by the tracking control circuit 48, the linear motor control 
circuit 28 drives the linear motor 26 or the optical head 
25 so as to set the objective 30 in or near the central 
position in the optical head 25. 

[0083] In the preceding stage of the laser control cir- 
cuit 33, a data creation circuit 34 is provided. The data 
creation circuit 34 includes an ECC block data creation 

circuit 34a for converting ECC block format data used 
as recording data as shown in FIG. 5 and supplied from 
the error correction circuit 52 into recording ECC block 
format data having ECC block sync, codes attached 
thereto as shown in FIG. 6 and a modulation circuit 34b 
for modulating recording data from the ECC block data 
creation circuit 34a according to the 8-16 code conver- 
sion system. 

[0084] The data creation circuit 34 is supplied with re- 
cording data having an error correction code attached 
thereto by the error correction circuit 52 and dummy da- 
ta for error checking read out from the memory 1 0. The 
error correction circuit 52 is supplied with recording data 
from the optical disk control device 56 used as an ex- 
ternal device via the interface circuits 55 and a bus 49. 
[0085] The error correction circuit 52 creates ECC 
block format data as shown in FIG. 5 by attaching error 
correction codes (ECC1, ECC2) for lateral and longitu- 
dinal directions of recording data items which are set in 
units of one sector of 2k bytes and included in the 32k- 
byte recording data supplied from the optical disk control 
device 56 and attaching sector IDs (logical address 
numbers) to the respective recording data items. 
[0086] Further, in the optical disk device, a D/A con- 
verter 51 used for transferring information between a 
CPU 50 for controlling the whole portion of the optical 
disk device and the focusing control circuit 47, tracking 
control circuit 48 and linear motor control circuit 28 is 
provided. 

[0087] The motor control circuit 24, linear motor con- 
trol circuit 28, laser control circuit 33, data reproducing 
circuit 38, focusing control circuit 47, tracking control cir- 
cuit 48, and error correction circuit 53 are controlled by 
the CPU 50 via the bus 49 and the CPU 50 performs 
preset operations according to control programs stored 
in the memory 10. 
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[0088] The memory 10 is used for storing tine control 
programs and data. The memory 1 0 includes a table 1 0a 
in which speed data items as rotation speeds for the 
zones 3a, — , 3x and the number of sectors for each track 
are recorded and a table 1 0b in which the primary defect 
list (PDL) 15 and secondary defect list (SDL) 16 read 
out from the replacement management area 6a of the 
optical disk 1 are recorded. 

[0089] As shown in FIGS. 1 and 11 , a detector 21 for 
detecting the presence or absence of a cartridge 20 into 
which the optical disk 1 is received and a detector 22 for 
detecting the presence or absence of a through hole 20a 

of the cartridge 20 are disposed below the optical disk 
1. The detectors 21, 22 are each constructed by a mi- 
croswitch, for example. 

[0090] The cartridge 20 is formed to receive the opti- 
cal disk 1 , and if the cartridge 20 is opened at least once 
(if the optical disk 1 is taken out), the through hole 20a 
is formed in the cartridge. Detection signals from the de- 
tectors 21 , 22 are supplied to the CPU 50 via the bus 49. 
[0091 ] The CPU 50 determines whether the cartridge 
20 is present or not according to the detection signal 
from the detector 21 . Further, when it is determined that 
the cartridge 20 is present, the CPU 50 determines 
whether the cartridge 20 is opened at least once or not 
according to the detection signal from the detector 22. 
[0092] Next, the primary defect list forming process 
effected at the manufacturing time or the initial time such 
as the application starting time is explained with refer- 
ence to the flowchart of FIG. 12. 
[0093] Assuming now that the optical disk 1 at the ap- 
plication starting time is loaded on the optical disk de- 
vice, then the CPU 50 determines the slip replacement 
process to read out dummy data from the memory 10 
and control the recording operation for each sector of 
the data area 3 of the optical disk 1 by use of the dummy 
data (ST1). 

[0094] Therefore, while the optical disk 1 is being ro- 
tated at a rotation speed different for each zone of the 
data area 3, the laser control circuit 33 is controlled by 
a signal obtained by modulating the dummy data and 
output from the data creation circuit 34 to drive the sem- 
iconductor laser oscillator 39 so that laser light corre- 
sponding to the modulated signal of the dummy data will 
be applied to the optical disk 1 . As a result, data corre- 
sponding to the modulated signal of the dummy data is 
recorded in the data field of each sector of the data area 
3 of the optical disk 1 . 

[0095] After this, when the recording operation for 
each sector of the data area 3 of the optical disk 1 is 
terminated, the CPU 50 controls the readout of dummy 

data for each sector (ST2). 

[0096] Therefore, while the optical disk 1 is being ro- 
tated at a rotation speed different for each zone of the 
data area 3, reflection light based on the reproducing 
laser light from the semiconductor laser oscillator 39 is 
directed to the photodetector 44 so that the physical sec- 
tor number recorded in the header portion 11 of each 



sector can be reproduced by the data reproducing circuit 
38 and data recorded in the data field of the sector can 
be demodulated and reproduced. 
[0097] Based on the above reproduction, the CPU 50 
5 determines that data is correctly recorded in a case 
where the physical sector number of the header portion 
11 of each sector can be correctly reproduced or when 
the recorded dummy data is compared with the repro- 
duced data and it is determined that the number of errors 
in the sector does not exceed a first specified value and 
the CPU 50 further determines occurrence of primary 
defect (initial defect) due to the fact that data is not cor- 
rectly recorded and determines it as an object of the slip 
replacement process in a case where the physical sec- 
tor number in the header portion 11 cannot be correctly 
reproduced or the number of errors in the sector ex- 
ceeds the first specified value (ST3). 
[0098] The first specified value is determined such 
that the number of rows containing, for example, four or 
more error bytes in one sector having a configuration of 
1 82 bytes X 13 rows is set to five or more. 
[0099] As the result of above determination, if the 
CPU 50 determines the defect as an object of the slip 
replacement process, the CPU determines the sector 
as a defective sector and stores the physical sector 
number thereof as a defective sector into the memory 
10 (ST4). 

[0100] Then, when the process for checking all of the 
sectors in the data area 3 is completed (ST5), the CPU 
50 controls the recording operation for the replacement 
management area 6a of the optical disk 1 according to 
data dealt with as a primary defect list containing prima- 
ry defect list identification information and the number 
of physical sector numbers attached to the physical sec- 
tor numbers of the defective sectors stored in the mem- 
ory 10 (ST6). 

[0101] Therefore, while the optical disk 1 is being ro- 
tated at a rotation speed corresponding to the data zone 
6, the laser control circuit 33 is controlled by a signal 
obtained by modulating data supplied as the primary de- 
fect list from the data creation circuit 34 to drive the sem- 
iconductor laser oscillator 39 so that laser light corre- 
sponding to the modulated signal of data as the primary 
defect list will be applied to the optical disk 1 . As a result, 
data corresponding to the modulated signal of data dealt 
with as the primary defect list is recorded in the replace- 
ment management zone 6a of the data area 3 of the 
optical disk 1 . 

[0102] Next, the slip replacement process (slipping 
replacement algorithm) effected in units of one sector 
based on the primary defect list is explained with refer- 
ence to FIGS. 13, 14, 15. 

[0103] That is, when data is recorded in units of one 
ECC block on the optical disk 1, the slip replacement 
process in units of one sector is effected by slipping or 
skipping over the defective sector based on the primary 
defect list. 

[0104] For example, assuming now that data of one 
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ECC block is recorded by use of 1 6 sectors ranging from 
the physical sector number (m-1) to the physical sector 
number (m+14) of the optical disk 1, then data of one 
ECC block is recorded by use of 1 6 sectors ranging from 
the physical sector number (m-1) to the physical sector 
number (m+1 5) except the sector of the physical sector 
number m if the sector of the physical sector number m 
in the above sectors is registered in the primary defect 
list. 

[0105] In this case, if "m-1" is attached as the logical 
sector number for the physical sector number (m-1) as 
shown in FIGS. 13 and 14, the logical sector number m 
is recorded for the physical sector number (m+1), the 
logical sector number (m+1 ) is recorded for the physical 
sector number (m+2), the logical sector number (m+2) 
is recorded for the physical sector number (m+3), the 
logical sector number (m+3) is recorded for the physical 
sector number (m+4), the logical sector number (m+4) 
is recorded for the physical sector number (m+5), the 
logical sector number (m+5) is recorded for the physical 
sector number (m+6), the logical sector number (m+6) 
is recorded for the physical sector number (m+7), the 
logical sector number (m+7) is recorded for the physical 
sector number (m+8), the logical sector number (m+8) 
is recorded for the physical sector number (m+9), the 
logical sector number (m+9) is recorded for the physical 
sector number (m+10), the logical sector number 
(m+10) is recorded for the physical sector number 
(m+11), the logical sector number (m+11) is recorded 
for the physical sector number (m+1 2), the logical sector 
number (m+1 2) is recorded for the physical sector 
number (m+1 3), the logical sector number (m+1 3) is re- 
corded for the physical sector number (m+14), and the 
logical sector number (m+14) is recorded for the phys- 
ical sector number (m+1 5). 

[0106] Therefore, as shown in FIG. 15, if the slip re- 
placement process in units of one sector is effected in 
the ECC block n in the ECC blocks (n-1 ), n, (n+1 ), (n+2), 
■■■ in which successive data items such as moving pic- 
tures are recorded, the recording operation only for the 
defective sector contained in the ECC block n is inter- 
rupted and the relation between the physical sector and 
the ECC block (logical sector) in which data is recorded 
is shifted by one sector. 

[0107] As a result, if successive data items such as 
moving pictures and speeches are recorded in the 
above ECC block, interruption of the reproduction due 
to the presence of the defective sector occurs, but since 
the period of interruption of the reproduction for one sec- 
tor is short, no substantial influence will be given to the 
reproduced pictures and speeches. 
[0108] It is understood that the period of interruption 
is relatively short in comparison with a case wherein the 
recording operation is interrupted for a period of one 
ECC block if the slip replacement process is effected in 
units of one ECC block as in the prior art. Thus, succes- 
sive data items can be recorded almost without interrup- 
tion. 



[0109] Since the slip replacement process in units of 
one sector is effected based on the primary defect list, 
physical sectors for each ECC block are allocated and 
the relation of the physical sectors with respect to the 
5 logical sectors for each ECC block is determined and 
stored in the memory 1 0 when the optical disk 1 is load- 
ed on the optical disk device and the primary defect list 
read out from the replacement management area 6a of 
the optical disk 1 is recorded in the table 1 0b of the mem- 
ory 10. 

[0110] Next, the linear replacement process (linear re- 
placement algorithm) in units of one ECC block is ex- 
plained with reference to FIGS. 16, 17 and 18. 
[0111] For example, assume now that successive da- 
ta items such as moving pictures or speeches are re- 
corded in the ECC blocks which are successive on the 
optical disk 1 or in the ECC block (n-1), ECC block (n), 
ECC block (n+1), ECC block (n+2), - as shown in FIG. 
16. 

[0112] If it is determined that a secondary defect oc- 
curs in one of the sectors of the ECC block (n) at the 
actual data recording time, the ECC block (n) containing 
the secondary defective sector is replaced by a replace- 
ment ECC block (1) by the linear replacement process 
in units of one block and then corresponding data is re- 
corded therein. At this time, data indicating that the lin- 
ear replacement process has been effected is recorded 
in the memory 1 0. The order of reproduction of the thus 
recorded data items is set such that the ECC block (n- 
1 ) is first reproduced, then the ECC block (1 ) for replace- 
ment is reproduced, the ECC block (n+1) is next repro- 
duced, and the ECC block (n+2) is reproduced as shown 
in FIG. 17. 

[0113] In this case, unlike the conventional case, it is 
not necessary to effect the replacement process in units 
of one sector, that is, it is not necessary to access the 
ECC block for replacement in the course of reproduction 
of one ECC block, then return to the original ECC block 
and continue the reproducing operation for the original 
ECC block, and thus the reproduction speed which is 
sufficiently high so as not to cause any harmful influence 
can be attained. 

[0114] In a case where the replacement process in 

units of one ECC block is effected and if the logical sec- 
tor numbers m to (m+1 5) and the physical sector num- 
bers m to (m+1 5) of the sectors in the ECC block (n) 
containing the secondary defective sector are obtained 
before the linear replacement process as shown in FIG. 
18, then the logical sector numbers m to (m+1 5) are at- 
tached to the physical sector numbers y to (y+15) of the 
sectors in the replacement ECC block (1) after comple- 
tion of the linear replacement process. 
[0115] In other words, the logical sector number of the 
recording field 18 to be replaced is recorded as the ad- 
dress data of the replacing recording field 18, and this 
recording operation is performed without reference to 
the address data (physical sector number) stored in the 
replacing header field 11. 
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[0116] Next, the process effected when data is record- 
ed into a preset ECC block is explained with reference 
to the flowcharts shown in FIGS. 19 and 20. 
[0117] For example, assume now that recording data 
and specification of recording of data into the preset 
ECC block in the data area 3 of the optical disk 1 are 
supplied from the optical disk control device 56 to the 
optical disk device via the interface circuit 55. Then, the 
specification of recording of data into the preset ECC 
block is supplied to the CPU 50 and recording data of 
sector unit obtained by attaching an error correction 
code to the above recording data by the error correction 
circuit 52 is supplied to the data creation circuit 34 
(ST10). 

[0118] At the time of loading of the optical disk 1 , the 
CPU 50 reads out the primary defect list and secondary 
defect list recorded in the replacement management ar- 
ea 6a of the optical disk 1 , records them in the table 1 0b 
of the memory 1 0, and determines and records physical 
sector numbers (the primary defective sector is already 
slipped over) of the respective sectors for the ECC block 
based on the primary defect list (ST11). 
[0119] Further, the CPU 50 rotates the optical disk 1 
at a rotation speed corresponding to the zone in which 
the ECC block to be recorded is contained (ST12). 
[0120] In this state, when the physical sector number 
of the first sector of the ECC block is obtained by repro- 
duction of the head portion 11 , the data creation circuit 
34 converts ECC block format data (first one sector) 
used as recording data into format data of recording 
ECC block to which sync, codes for ECC block are at- 
tached, subject the same to the 8-16 code modulation 
and then outputs the resultant data to the laser control 
circuit 33. The semiconductor laser oscillator 39 is driv- 
en by the laser control circuit 33 to apply laser light cor- 
responding to the modulated signal of ECC block format 
data to the optical disk 1 . As a result, data is recorded 
in the first sector of the preset ECC block of the data 
area 3 of the optical disk 1 (ST13). 
[0121] After this, data of sector unit is recorded in the 
same manner as described above (ST13) each time a 
physical sector number corresponding to the physical 
sector number specified by the CPU 50 is reproduced. 
[0122] At this time, data is recorded based on the 
physical sector numbers of the sectors for the ECC 
block based on the primary defect list recorded in the 
memory 1 0. That is, data is recorded while effecting the 
above-described slip replacement process to slip or skip 
over the defective sector. 

[0123] When recording of data into the preset ECC 
block is completed, the CPU 50 determines the pres- 
ence or absence (loaded state or not) of the cartridge 
20 according to a detection signal from the detector 21 
(ST14), and if the presence of the cartridge 20 is deter- 
mined, the CPU 50 determines whether the cartridge 20 
has been opened at least once or not according to a 
detection signal from the detector 22 (ST15). 
[0124] Based on the result of the above determina- 



tion, if the loading of the cartridge 20 which is not opened 
even once is determined, the CPU 50 determines that 
it is not necessary to check the recording data and com- 
pletes the data recording process (ST16). 
5 [0125] If the loading of the cartridge 20 is not deter- 
mined in the step ST14 or if the loading of the cartridge 
20 is determined and it is determined that the cartridge 
20 is opened at least once, the CPU 50 controls the data 
readout for each sector of the ECC block (ST1 7). 
[0126] As a result, reflection light based on laser light 
for reproduction from the semiconductor laser oscillator 
39 is directed to the photodetector 44 and the data re- 
producing circuit 38 reproduces the physical sector 
numbers recorded in the header portions 11 of the sec- 
tors subjected to the above recording operation and de- 
modulates and reproduces data recorded in the data 
fields of the respective sectors (ST18). 
[0127] Based on the above reproduction, the CPU 50 
determines that data is correctly recorded in a case 
where the physical sector number of the header portion 
11 of each sector can be correctly reproduced or when 
the recorded data of each sector is compared with the 
reproduced data of each sector and it is determined that 
the number of errors in the sector does not exceed a 
preset specified value and the CPU 50 further deter- 
mines occurrence of the secondary defect due to the 
fact that data is not correctly recorded and determines 
it as an object of the linear replacement process in a 
case where the physical sector number in the header 
portion 1 1 cannot be correctly reproduced or the number 
of errors in the sector exceeds the preset specified value 
(ST19). 

[0128] For determination of the error state in the sec- 
tor, one of the following four conditions is used. 
[0129] The first condition is that the physical sector 
number in the header portion 11 cannot be correctly re- 
produced. 

[0130] The second condition is that the number of er- 
rors in at least one sector exceeds a first specified value. 
[0131] The third condition is that the number of errors 
in at least one sector does not exceed the first specified 
value but exceeds a second specified value and the 
number of errors in the whole ECC block exceeds a third 
specified value. 

[0132] The fourth condition is that the number of er- 
rors in at least one sector does not exceed the first spec- 
ified value but exceeds the second specified value and 
the number of errors in the sectors of the whole ECC 
block exceeds a fourth specified value. 
[01 33] The reason why the third and fourth conditions 
are set as an object of the linear replacement process 
is that data can be corrected in the whole ECC block 
even when a large number of errors occur and if they 
occur only in one sector in the ECC block. The ECC 
block has 208 rows as a whole and data of up to 1 6 rows 
each including five or more errors can be corrected. Un- 
der this condition, the above specified values are deter- 
mined. 
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[0134] That is, the first specified value is determined 
such that the number of rows containing, for example, 
four or more error bytes in one sector having a configu- 
ration of 1 82 bytes x 1 3 rows is set to five or more. 
[0135] The second specified value is determined such 5 
that the number of rows containing four or more error 
bytes is set to three or more. 

[0136] The third specified value is determined such 
that the number of rows containing four or more error 

bytes is set to ten or more. io 
[0137] The fourth specified value is set to 2 sectors. 
[01 38] As the result of determination in the step ST1 9, 
an object of the linear replacement process is deter- 
mined, an ECC block determined as an object is treated 
as a defective block and the above-described linear re- ^5 
placement process for recording data of ECC block unit 
which is to be recorded in the defective block into a re- 
placement ECC block is effected (ST20), and if an object 
of the linear replacement process is not determined, the 
recording process for the data is completed. 20 
[0139] If the above linear replacement process is ef- 
fected, the CPU 50 updates and records the physical 
sector number (address of the defective block) of the 
first sector of the defective block and the physical sector 
number (address of the replacement block) of the first 25 
sector of the replacement ECC block on the secondary 
defect list of the memory 1 0 and terminates the record- 
ing process for the data (ST21 ). 
[0140] Further, when the optical disk 1 subjected to 
the linear replacement process is taken out from the op- so 
tical disk device or when the secondary defect list re- 
corded on the table 1 0b is updated, the CPU 50 updates 
and records the recording content of the secondary de- 
fect list of the memory 10 in the replacement manage- 
ment area 6a of the optical disk 1 . 35 
[0141] As described above, in the optical disk on 
which data is recorded in units of one ECC block con- 
structed by 16 sectors, dummy data is recorded at the 
manufacturing time or at the initial time such as the ap- 
plication starting time, the dummy data is reproduced to 40 
determine a sector with primary defect, the address of 
the sector with primary defect is recorded on the optical 
disk, and data of ECC block unit is recorded at the data 
recording time while skipping over the sector with pri- 
mary defect. 45 
[0142] As a result, if successive data items such as 
moving pictures or speeches are recorded in the above 
ECC block, data reproduction is temporarily interrupted 
because of the presence of the defective sector, but 
since the interrupting time of the reproduction for one 50 
sector is short, the pictures or speeches to be repro- 
duced will not be influenced. 

[01 43] It is understood that the above interruption time 
is relatively shorter in comparison with recording inter- 
ruption time of one ECC block caused when the slip re- 55 
placement process is effected in units of one ECC block 
as in the prior art. Thus, successive data items can be 
recorded almost without interruption. 
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[0144] Further, in the optical disk on which data is re- 
corded in units of one ECC block, data is recorded at 
the data recording time other than the initial time, the 
data is reproduced to determine the presence of an ECC 
block having a sector with secondary defect, and data 
in the ECC block which is determined to have the sector 
with secondary defect is recorded in an ECC block 
which is separately prepared. 

[01 45] Thus, even when the defect replacement proc- 
ess is effected at the recording time after the initial time, 
a lowering in the reproduction speed can be sup- 
pressed. 

[0146] That is, unlike the conventional case, it is not 
necessary to effect the replacement process in units of 
one sector, that is, it is not necessary to access the ECC 
block for replacement in the course of reproduction of 
one ECC block, then return to the original ECC block 
and continue the reproducing operation for the original 
ECC block, and thus the reproduction speed which is 
sufficiently high so as not to cause any harmful influence 
can be attained. 



Claims 

1. A replacement processing method comprising: 

a first step of producing format data of an ECC 
block which comprises 

(i) 16 sectors each of which comprises 12 
rows each having 172 bytes, 

(ii) lateral error correction codes each of 
which comprises 12 rows each having 10 
bytes, and each of which is laterally at- 
tached to one of the 1 6 sectors, respective- 
ly, and 

(iii) a longitudinal error correction code 
which comprises 16 rows each having 182 
bytes, and which is longitudinally attached 
to the 16 sectors, the ECC block compris- 
ing 208 ECC rows each having 182 bytes, 
the format data being used as a unit when 
recording and reproducing are performed; 

a second step of recording of the format data 

of the ECC block by recording 16 sector data 
respectively in data areas of 1 6 sector areas of 
an optical disk (1 ), and by recording logical sec- 
tor address data respectively in the data areas 
of the sector areas, the logical sector address 
data respectively indicating positions of the 
sector areas on tracks, the 16 sector data re- 
spectively comprising 

(i) the 1 6 sectors, 

(ii) the lateral error correction codes later- 
ally attached to the sectors, and 
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(iii) the rows of the longitudinal error cor- 
rection code each of which is attached to a 
last one of the 12 rows of each of the 16 
sectors, 

5 

the optical disk (1) comprising 

(i) concentric or spiral tracks for recording 
data, which include sector areas, 

(ii) the recording area comprising part of io 
the total available sector areas, 

(iii) a replacement block area comprising 
the other part of the sector areas, each of 
the sectors areas comprising one header 
area (1 1 ) and one data area (1 8), the head- 15 
er area (1 1 ) of said each sector area being 
provided such that address data indicating 

a position of said each sector area on the 
tracks is recorded in advance in the header 
area (11), the data area (18) of each said 20 
sector area being provided such that the 
data area (1 8) is adjacent to a mirror area 
(17) which is adjacent to the header area 
(11), and first predetermined data or sec- 
ond predetermined data is recorded in the 25 
data area (18), and 

(iv) a defect management area; 

a third step of recording, before said second 
step, first predetermined data representing 30 
dummy data in the data area (1 8) of said each 
sector area; 

a fourth step of reproducing, before said sec- 
ond step, the physical address data recorded 
in the header area (1 1 ) of said each sector area, 35 
and also reproducing the first predetermined 
data recorded in the data area (1 8) of said each 
sector area; 

a fifth step of determining whether or not the 
ECC block is defective in accordance with 40 
whether or not the physical address data repro- 
duced in said fourth step includes at least one 
address data which is not correctly reproduced 
in said fourth step; 

a sixth step of checking whether an error occurs 45 
in each of the ECC rows in units of one byte in 
the format data of the ECC block after the first 
predetermined data is reproduced in said fourth 
step, each of the ECC rows including an asso- 
ciated one of the rows of the lateral error cor- 50 
rection code, and also checking the number of 
error bytes in each of the ECC rows, thereby 
determining whether or not at least one of the 
sector areas is defective in accordance with 
whether or not the number of those ECC rows 55 
in said at least one of the sector areas in each 
of which the number of error bytes exceeds a 
first predetermined number is larger than a sec- 



ond predetermined number; and 
a seventh step of recording, before said second 
step, when it is determined that said at least 
one of the sector areas is defective in one of 
said fifth and sixth steps, the physical sector ad- 
dress data indicating the position of said at 
least one of the sector areas in the defect man- 
agement data area; 

an eighth step of performing, during said sec- 
ond step, slipping replacement recording for re- 
cording the second predetermined data repre- 
senting data to be recorded in the data area of 
said at least one of the sector areas, in the data 
area of one of the sector areas which follows 
said at least one of the sector areas, the posi- 
tion of said at least one of the sector areas be- 
ing indicated by the physical sector address da- 
ta recorded in the defect management data ar- 
ea in said seventh step, thereby completing re- 
cording of the format data of the ECC block; 
a ninth step of reproducing, after the slipping 
replacement recording is performed in said 
eighth step, the physical sector address data 
recorded in the header area (1 1 ) of each sector 
area, and also reproducing the second prede- 
termined data recorded in the data area (1 8) of 
said each sector area in the ECC block; 
a tenth step of determining whether or not the 
ECC block is defective in accordance with 
whether or not the address data reproduced in 
said ninth step includes at least one address 
data which is not correctly reproduced, 
an eleventh step of checking whether an error 
occurs in units of one byte in each of the ECC 
rows in the format data of the ECC block after 
the sector data is reproduced in said ninth step, 
each of the ECC rows including an associated 
one of the rows of the lateral error correction 
code, and checking the number of error bytes 
in each ECC row, thereby determining whether 
or not the ECC block is defective in accordance 
with whether or not the number of those ECC 
rows in the format data of the ECC block in each 
of which the number of error bytes exceeds the 
first predetermined number is larger than athird 
predetermined number; 
a twelfth step of performing, when it is deter- 
mined that the ECC block is defective in one of 
said tenth and eleventh steps, linear replace- 
ment recording for recording the sector data in 
the replacement block area instead of on the 
ECC block, thereby completing recording of the 
format data; and 

a thirteenth step of recording physical sector 
address data of the defective block and the re- 
placement block indicating that the linear re- 
placement recording is performed in said 
twelfth step, in the defect management data ar- 
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ea (6a). 

2. A replacement processing method comprising: 

a first step of producing format data of an ECC 5 
bloci^wliicli comprises 

(i) 16 sectors each of which comprises 12 
rows each having 1 72 bytes, 

(ii) lateral error correction codes each of io 
which comprises 12 rows each having 10 
bytes, and each of which is laterally at- 
tached to one of the 1 6 sectors, respective- 
ly, and 

(ill) a longitudinal error correction code 15 
which comprises 16 rows each having 182 
bytes, and which is longitudinally attached 
to the 16 sectors, the ECC block compris- 
ing 208 ECC rows each having 182 bytes, 
the format data being used as a unit when 20 
recording and reproducing are performed; 

a second step of completing recording of the 
format data of the ECC block by recording 1 6 
sector data respectively in data areas of 1 6 sec- 25 
tor areas of an optical disk (1 ), and by recording 
logical sector address data respectively in the 
data areas of the sector areas, the logical ad- 
dress data respectively indicating positions of 
the sector areas on tracks, the 1 6 sector data 30 
respectively comprising 

(i) the 1 6 sectors, 

(ii) the lateral error correction codes later- 
ally attached to the sectors, and 35 

(iii) the rows of the longitudinal error cor- 
rection code each of which is attached to a 
last one of the 1 2 rows of each of the 1 6 
sectors, 

40 

the optical disk (1) comprising 

(i) concentric or spiral tracks for recording 
data, which include sector areas, 

(ii) the recording area comprising part of ^5 
the total available sector areas, 

(iii) a replacement block area comprising 
the other part of the sector areas, each of 
the sectors areas comprising one header 
area (1 1 ) and one data area (1 8), the head- 50 
er area (1 1 ) of said each sector area being 
provided such that address data indicating 

a position of said each sector area on the 
tracks is recorded in advance in the header 
area (11), the data area (18) of each said 55 
sector area being provided such that the 
data area (1 8) is adjacent to a mirror area 
(17) which is adjacent to the header area 



(11), and predetermined data is recorded 

in the data area (18), and 

(iv) a defect management data area; 

a third step of determining, before said second 
step, whether or not the physical address data 
recorded in at least one of the header areas (1 1 ) 
in the format data of the ECC block is repro- 
duced; 

afourth step of determining, before said second 
step, whether or not an error occurs in each of 
the ECC rows including an associated one of 
the rows of the lateral error correction code, 
and determining the number of error bytes in 
each of the ECC rows, thereby determining 
whether or not the number of the ECC rows 
having a number of error bytes exceeding a first 
predetermined number is larger than a second 
predetermined number; 
a fifth step of determining, before said second 
step, whether or not the number of the ECC 
rows having a number of error bytes exceeding 
the first predetermined number is larger than a 
third predetermined number in the format data 
of the ECC block; 

a sixth step of detecting, before said second 
step, whether or not at least one of the sector 
areas has a defect based on results of said third 
step and said fourth step, and recording the 
physical sector address data indicating a posi- 
tion of said at least one of the sector areas, in 
the defect management data area; 
a seventh step of performing, during said sec- 
ond step, slipping replacement recording for re- 
cording an associated sector data piece of the 
sector data on one of the sector areas following 
said at least one of the sector areas, the posi- 
tion of said one of the sector areas being indi- 
cated by the physical address data recorded in 
the defect management data region in said 
sixth step, and successively recording other 
sector data pieces of the sector data on other 
ones of the sector areas, thereby completing 
recording of the format data of the ECC block; 
and 

an eighth step of detecting, during said second 
step, at least one of the second areas having a 
defect, based on results of said third step 
through said fifth step, and performing linear re- 
placement recording for recording the sector 
data on the replacement block area instead of 
on the ECC block comprising the 16 sector ar- 
eas including said at least one of the sector ar- 
eas, thereby completing recording of the format 
data; and 

a ninth step of recording physical sector ad- 
dress data of the defective block and the re- 
placement block indicating that the linear re- 
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placement recording is performed in said eight 
step, in the defect management data area. 



Patentanspriiche 5 

1. Ersetzungsverarbeitungsverfahren, umfassend: 

einen ersten Schritt des Erzeugens von For- 
matdaten eines ECC (error correction code)- io 
Blocks bzw. Fehlerkorrekturcode-Blocks, der 
umfaBt: 

(i) 1 6 Sektoren, von denen jeder 1 2 Reihen 

zu je 1 72 Bytes aufweist, 15 

(ii) laterale Fehlerkorrekturcodes, von de- 
nen jeder 12 Reihen zu je 10 Bytes auf- 
weist und von denen jeder jeweils lateral 
an einen der 16 Sektoren angehangt ist, 
und 20 

(iii) einen longitudinalen Fehlerkorrektur- 
code, der 16 Reihen zu je 182 Bytes auf- 
weist und der longitudinal an die 1 6 Sekto- 
ren angehangt ist, wobei der ECC-Block 
208 ECC-Reihen zu je 1 82 Bytes aufweist 25 
und die Formatdaten als eine Einheit be- 
nutzt werden, wenn Aufzeichnung und Re- 
produktion bzw. Wiedergabe durchgefuhrt 
werden; 

30 

einen zweiten Schritt des Aufzeichnens der 
Formatdaten des ECC-Blocks durch Aufzeich- 
nen von 16 Sektordaten jeweils in Datenberei- 
chen von 16 Sektorbereichen einer optischen 
Platte (1), und durch Aufzeichnen von Logik- 35 
sektor-AdreBdaten jeweils in den Datenberei- 
chen der Sektorbereiche, wobei die Logiksek- 
tor-AdreBdaten jeweils Positionen der Sektor- 
bereiche auf Spuren bzw. Tracks angeben und 
die 1 6 Sektordaten jeweils umfassen: 40 

(i) die 16 Sektoren, 

(ii) die lateral an die Sektoren angehangten 
lateralen Fehlerkorrekturcodes, und 

(iii) die Reihen der longitudinalen Fehler- 45 
korrekturcodes, von denen jede an minde- 
stens eine der 1 2 Reihen jedes der 1 6 Sek- 
toren angehangt ist, 

wobei die optische Platte(l) umfaBt: 50 

(i) konzentrische oder spiralformige Spu- 
ren bzw. Tracks, die Sektorbereiche auf- 
weisen, zum Aufzeichnen von Daten, 

(ii) den Aufzeichnungsbereich, der einen 55 
Teil der gesamten verfugbaren Sektorbe- 
reiche umfaBt, 

(iii) einen Ersetzungsblockbereich (repla- 



cement block area), der den anderen Teil 
der Sektorbereiche umfaBt, wobei jeder 
der Sektorbereiche einen Headerbereich 
(11) und einen Datenberelch (18) umfaBt 
und der Headerbereich (11) jedes Sektor- 
bereichs so vorgesehen ist, daB AdreBda- 
ten, die eine Position jedes Sektorbereichs 
auf den Spuren angeben, im voraus in dem 
Headerbereich (1 1 ) aufgezeichnet werden, 
wobei der Datenberelch (1 8) jedes Sektor- 
bereichs so vorgesehen ist, daB der Daten- 
berelch (18) an einen an den Headerbe- 
reich (11) angrenzenden Spiegelbereich 
(1 7) angrenzt, und erste vorbestimmte Da- 
ten Oder zweite vorbestimmte Daten in 
dem Datenberelch (18) aufgezeichnet wer- 
den, und 

(iv) einen Fehlermanagementbereich; 

einen dritten Schritt des Aufzeichnens, vor dem 
zweiten Schritt, von ersten vorbestimmten Da- 
ten, die Dummy- Daten bzw. Fulldaten darstel- 
len, in dem Datenberelch (18) jedes Sektorbe- 
reichs; 

einen vierten Schritt des Reproduzierens bzw. 

Wiedergebens, vor dem zweiten Schritt, der in 
dem Headerbereich (11) jedes Sektorbereichs 
aufgezeichneten physischen AdreBdaten, so- 
wie auch des Reproduzierens bzw. Wiederge- 
bens der in dem Datenberelch (18) jedes Sek- 
torbereichs aufgezeichneten ersten vorbe- 
stimmten Daten; 

einen funften Schritt des Ermittelns, ob der 
ECC-Block fehlerhaft ist oder nicht, je nach- 
dem, ob die im vierten Schritt reproduzierten 
physischen AdreBdaten mindestens einmal 
AdreBdaten aufweisen, die im vierten Schritt 
nicht korrekt reproduziert wurden; 
einen sechsten Schritt des Uberprufens, ob ein 
Fehler in jeder der ECC-Reihen in Einheiten ei- 
nes Byte in den Formatdaten des ECC-Blocks 
vorkommt, nachdem die ersten vorbestimmten 
Daten im vierten Schritt reproduziert worden 
sind, wobei jede der ECC-Reihen eine zuge- 
ordnete der Reihen des lateralen Fehlerkorrek- 
turcodes aufweist, und auch des Uberprufens 
der Anzahl von Fehlerbytes in jeder der ECC- 
Reihen, wodurch ermittelt wird, ob mindestens 
einer der Sektorbereiche fehlerhaft ist oder 
nicht, je nachdem, ob die Anzahl jener ECC- 
Reihen in dem mindestens einen der Sektorbe- 
reiche, in jeder von welchen die Anzahl von 
Fehlerbytes eine erste vorbestimmte Anzahl 
ubersteigt, groBer ist als eine zweite vorbe- 
stimmte Anzahl; 

einen siebten Schritt des Aufzeichnens, vor 
dem zweiten Schritt, wenn in einem der funften 
und sechsten Schritte ermittelt wurde, daB min- 
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destens einer der Sektorbereiche fehlerhaft ist, 
der physischen Sektor-AdreBdaten, welche die 
Position des mindestens einen der Sektorbe- 
reiclie angeben, im Fehlermanagement-Da- 
tenbereich; 5 
einen acliten Sclnritt des Ausfuhrens, walirend 
des zweiten Schritts, einer Gleit-Ersetzungs- 
aufzeiclinung (slipping replacement recording) 
zum Aufzeichnen der zweiten vorbestimmten 
Daten, die im Datenbereich des mindestens ei- 10 
nen der Sektorbereiclie aufzuzeichnende Da- 
ten reprasentieren, in dem Datenbereicli eines 
der Sektorbereiche, welcher auf den minde- 
stens einen Sektorbereicli folgt, wobei die Po- 
sition des mindestens einen der Sektorberei- 15 
che durcli die im siebten Scliritt im Felilerma- 
nagementbereicln aufgezeiclnneten physisclien 
Sektor-AdreBdaten angegeben wird, wodurch 
die Aufzeiclinung der Formatdaten des ECC- 
Blocks abgescli lessen wird; 20 
einen neunten Schritt des Reproduzierens, 
naclidem die Gleit-Ersetzungsaufzeiclinung im 
acliten Scliritt ausgefuhrt wurde, der im Hea- 
derbereicli (11) jedes Sektorbereichs aufge- 
zeichneten physisclien Sektor-AdreBdaten, 25 
und auch des Reproduzierens der zweiten vor- 
bestimmten Daten, die im Datenbereich (1 8) je- 
des Sektorbereichs in dem ECC-Block aufge- 
zeichnet sind; 

einen zehnten Schritt des Ermittelns, ob der 30 
ECC-Block fehlerhaft ist oder nicht, je nach- 
dem, ob die im neunten Schritt reproduzierten 
AdreBdaten mindestens einmal AdreBdaten 
aufweisen, die nicht korrekt reproduziert wor- 
den sind; 35 
einen elften Schritt des Uberprufens, ob ein 
Fehler in Einheiten eines Byte in jederder ECC- 
Reihen in den Formatdaten des ECC-Blocks 
vorkommt, nachdem die Sektordaten im neun- 
ten Schritt reproduziert wurden, wobei jede der 40 
ECC-Reihen eine zugeordnete der Reihen des 
lateralen Fehlerkorrekturcodes aufweist, und 
des Uberprufens der Anzahl von Fehlerbytes in 
jeder ECC-Reihe, wodurch ermittelt wird, ob 
der ECC-Block fehlerhaft ist oder nicht, je nach- 45 
dem, ob die Anzahl jener ECC-Reihen in den 
Formatdaten des ECC-Blocks, in jeder von wel- 
chen die Anzahl von Fehlerbytes eine erste vor- 
bestimmte Anzahl ubersteigt, groBer ist als ei- 
ne dritte vorbestimmte Anzahl; 50 
einen zwolften Schritt des Ausfuhrens, wenn im 
zehnten oder elften Schritt ermittelt wurde, daB 
der ECC-Block fehlerhaft ist, einer Linear-Er- 
setzungsaufzeichnung (linear replacement re- 
cording) zum Aufzeichnen der Sektordaten im 55 
Ersetzungsblockbereich statt im ECC-Block, 
wodurch die Aufzeichnung der Formatdaten 
abgeschlossen wird; und 
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einen dreizehnten Schritt des Aufzeichnens 
physischer Sektor-AdreBdaten des fehlerhaf- 
ten Blocks und des Ersetzungsb locks, die an- 
geben, daB die Linear-Ersetzungsaufzeich- 
nung im zwolften Schritt ausgefuhrt wurde, im 
Fehlermanagementbereich (6a). 

2. Ersetzungsverarbeitungsverfahren, umfassend: 

einen ersten Schritt des Erzeugens von For- 
matdaten eines ECC (error correction code)- 
B locks bzw. Fehlerkorrekturcode-B locks, der 
umfaBt: 

(i) 16 Sektoren, von denen jeder 12 Reihen 
zu je 1 72 Bytes aufweist, 

(ii) I ate rale Fehlerkorrekturcodes, von de- 
nen jeder 12 Reihen zu je 10 Bytes auf- 
weist und von denen jeder jeweils lateral 
an einen der 16 Sektoren angehangt ist, 
und 

(iii) einen longitudinalen Fehlerkorrektur- 
code, der 16 Reihen zu je 182 Bytes auf- 
weist und der longitudinal an die 1 6 Sekto- 
ren angehangt ist, wobei der ECC-Block 
208 ECC-Reihen zu je 182 Bytes aufweist 
und die Formatdaten als eine Einheit be- 
nutzt werden, wenn Aufzeichnung und Re- 
produktion bzw. Wiedergabe durchgefuhrt 
werden; 

einen zweiten Schritt des Vervollstandigens 
des Aufzeichnens der Formatdaten des ECC- 
Blocks durch Aufzeichnen von 16 Sektordaten 
jeweils in Datenbereichen von 16 Sektorberei- 
chen einer optischen Platte (1 ), und durch Auf- 
zeichnen von Logiksektor-AdreBdaten jeweils 
in den Datenbereichen der Sektorbereiche, wo- 
bei die Logiksektor-AdreBdaten jeweils Positio- 
nen der Sektorbereiche auf Spuren bzw. Tracks 
angeben und die 16 Sektordaten jeweils um- 
fassen: 

(i) die 16 Sektoren, 

(ii) die lateral an die Sektoren angehangten 
lateralen Fehlerkorrekturcodes, und 

(iii) die Reihen des longitudinalen Fehler- 
korrekturcodes, von denen jede an minde- 
stens eine der 1 2 Reihen jedes der 1 6 Sek- 
toren angehangt ist, 

wobei die optische Platte (1) umfaBt: 

(i) konzentrische oder spiralformige Spu- 
ren bzw. Tracks, die Sektorbereiche auf- 
weisen, zum Aufzeichnen von Daten, 

(ii) den Aufzeichnungsbereich, der einen 
Teil der gesamten verfugbaren Sektorbe- 
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reiche umfaBt, 

(iii) einen Ersetzungsblockbereich (repla- 
cement block area), der den anderen Tell 
der Sektorbereiche umfaBt, wobei jeder 
der Sektorbereiche einen Headerbereich 5 
(11) und einen Datenbereich (18) umfaBt 
und der Headerbereich (11) jedes Sektor- 
bereichs so vorgesehen ist, daB AdreBda- 
ten, die eine Position jedes Sektorbereichs 

auf den Spuren angeben, im voraus in dem io 
Headerbereich (1 1 ) aufgezeichnet werden, 
wobei der Datenbereich (18) jedes Sektor- 
bereichs so vorgesehen ist, daB der Daten- 
bereich (18) an einen an den Headerbe- 
reich (11) angrenzenden Spiegelbereich ^5 
(17) angrenzt, und vorbestimmte Daten in 
dem Datenbereich (1 8) aufgezeichnet wer- 
den, und 

(iv) einen Fehlermanagementbereich; 

20 

einen dritten Schritt des Ermittelns, vor dem 
zweiten Schritt, ob die in mindestens einem der 
Headerbereiche (11) in den Formatdaten des 
ECC-Blocks aufgezeichneten physischen 
AdreBdaten rep rod uziert werden Oder nicht; 25 
einen vierten Schritt des Ermittelns, vor dem 
zweiten Schritt, ob ein Fehler in jeder der ECC- 
Reihen, die eine zugeordnete der Reihen des 
lateralen Fehlerkorrekturcodes aufweisen, vor- 
kommt, und Ermittein der Anzahl von Fehlerby- so 
tes in jeder der ECC-Reihen, wodurch ermittelt 
wird, ob die Anzahl der ECC-Reihen, die eine 
erste vorbestimmte Anzahl ubersteigende An- 
zahl von Fehlerbytes aufweisen, groBer ist als 
eine zweite vorbestimmte Anzahl; 35 
einen funften Schritt des Ermittelns, vor dem 
zweiten Schritt, ob die Anzahl der ECC-Reihen 
mit einer Anzahl von Fehlerbytes, die die erste 
vorbestimmte Anzahl ubersteigt, groBer ist als 
eine dritte vorbestimmte Anzahl in den Format- 40 
daten des ECC-Blocks; 
einen sechsten Schritt des Erfassens, vor dem 
zweiten Schritt, ob mindestens einer der Sek- 
torbereiche einen Fehler aufweist, basierend 
auf Ergebnissen des dritten und vierten ^5 
Schritts, und des Aufzeichnens der physischen 
Sektor-AdreBdaten, die eine Position des min- 
destens einen der Sektorbereiche angeben, im 
Fehlermanagementbereich; 
einen siebten Schritt des Ausfuhrens, wahrend 50 
des zweiten Schritts, einer Gleit-Ersetzungs- 
aufzeichnung (slipping replacement proces- 
sing) zum Aufzeichnen eines zugeordneten 
Sektordatenstucks der Sektordaten in einem 
der dem mindestens einen der Sektorbereiche 55 
folgenden Sektorbereiche, wobei die Position 
des einen der Sektorbereiche durch die im Feh- 
lermanagement-Datenbereich im sechsten 



Schritt aufgezeichneten physischen AdreBda- 
ten angegeben wird, und des sukzessiven Auf- 
zeichnens anderer Sektordatenstucke der Sek- 
tordaten in anderen Sektorbereichen, wodurch 
die Aufzeichnung der Formatdaten des ECC- 
Blocks abgeschlossen ist; 
einen achten Schritt des Erfassens, wahrend 
des zweiten Schritts, mindestens eines der 
Sektorbereiche mit einem Fehler, basierend 
auf den Ergebnisssen des dritten bis funften 
Schritts, und des Ausfuhrens einer Linear-Er- 
setzungsaufzeichnung (linear replacement re- 
cording) zum Aufzeichnen der Sektordaten in 
dem Ersetzungsblockbereich statt in dem 
ECC-Block, der die 1 6 Sektorbereiche mit dem 
mindestens einen der Sektorbereiche umfaBt, 
wodurch die Aufzeichnung der Formatdaten 
abgeschlossen wird; und 
einen neunten Schritt des Aufzeichnens physi- 
scher Sektor-AdreBdaten des fehlerhaften 
Blocks und des Ersetzungsblocks, die ange- 
ben, daB die Linear-Ersetzungaufzeichnung im 
achten Schritt ausgefuhrt wurde, im Fehlerma- 
nagement-Datenbereich. 



Revendications 

1. Precede de traitement de remplacement 
comprenant : 

une premiere etape consistant a produire des 
donnees de format d'un bloc de code ECC qui 
comprend 

(i) 16 secteurs dont chacun comprend 12 
rangees comportant chacune 1 72 octets, 

(ii) des codes de correction d'erreur late- 
raux done chacun comprend 12 rangees 
comportant chacune 10 octets, et dont 
chacun est rattache lateralement a I'un des 
16 secteurs, respectivement, et 

(iii) un code de correction d'erreur longitu- 
dinal qui comprend 1 6 rangees comportant 
chacune 1 82 octets, etqui est rattache lon- 
gitudinalement aux 16 secteurs, le bloc de 
code ECC comprenant 208 rangees de co- 
de ECC comportant chacune 182 octets, 
les donnees de format etant utilisees en 
tant qu'unite lorsque I'enregistrement et la 
reproduction sont executes, 

une seconde etape consistant a enregistrer les 
donnees de format du bloc de code ECC en en- 
registrant des donnees de 1 6 secteurs respec- 
tivement dans des zones de donnees des zo- 
nes de 16 secteurs d'un disque optique (1), et 
en enregistrantdes donnees d'adresse de sec- 
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teur logique respectivement dans les zones de 
donnees des zones de secteurs, les donnees 
d'adresse de secteur logique indiquant respec- 
tivement les positions des zones de secteurs 
sur les pistes, les donnees des 16 secteurs 5 
comprenant respectivement, 

(i) les 16 secteurs, 

(ii) les codes de correction d'erreur late- 
raux rattaclies lateralement aux secteurs, io 
et 

(iii) les rangees du code de correction d'er- 
reur longitudinal dont chacune est ratta- 
clnee a au moins I'une des 12 rangees de 
cliacun des 1 6 secteurs, 15 

le disque optique (1) comprenant 

(i) des pistes concentriques ou en spirale 
destinees a I'enregistrement des donnees, 20 
qui comprennent des zones de secteurs, 

(ii) la zone d'enregistrement comprenant 
une partie des zones de secteurs disponi- 
bles totales, 

(iii) une zone de bloc de rempiacement 25 
comprenant I'autre partie des zones de 
secteurs, chacune des zones de secteurs 
comprenant une zone d'en-tete ( 11 ) et 
une zone de donnees (18), la zone d'en- 
tete (1 1 ) de iadite cliaque zone de secteur so 
etant disposee de fagon a ce que des don- 
nees d'adresse indiquant une position de 
Iadite chaque zone de secteur sur les pis- 
tes soient enregistrees a I'avance dans la 
zone d'en-tete (11), la zone de donnees 35 
(18) de chaque dite zone de secteur etant 
disposee de fagon a ce que la zone de don- 
nees (1 8) soit adjacente a une zone de mi- 

roir (17) qui est adjacente a la zone d'en- 
tete (1 1 ), et des premieres donnees prede- 40 
terminees ou des secondes donnees pre- 
determinees sont enregistrees dans la zo- 
ne de donnees (18), et 

(iv) une zone de gestion de defaut, 

45 

une troisieme etape consistant a enregistrer, 
avant Iadite seconde etape, de premieres don- 
nees predeterminees representant des don- 
nees factices dans la zone de donnees (1 8) de 
Iadite chaque zone de secteur, 50 
une quatrieme etape consistant a reproduire, 
avant Iadite seconde etape, des donnees 
d'adresse physique enregistrees dans la zone 
d'en-tete (1 1 ) de Iadite chaque zone de secteur, 
et reproduire egalement les premieres don- 55 
nees predeterminees enregistrees dans la zo- 
ne de donnees (18) de Iadite chaque zone de 
secteur. 



une cinquieme etape consistant a determiner 
si le bloc de code ECC est defectueux ou non 
conformement au fait que les donnees d'adres- 
se physique reproduites dans Iadite quatrieme 
etape comprennent ou non au moins une don- 
nee d'adresse qui n'est pas correctement re- 
produite dans Iadite quatrieme etape, 
une sixieme etape consistant a controler si une 
erreur a lieu dans chacune des rangees de co- 
de ECC par unites d'un octet dans les donnees 
de format du bloc de code ECC apres que les 
premieres donnees predeterminees sont re- 
produites dans Iadite quatrieme etape, chacu- 
ne des rangees de code ECC comprenant une 
rangee associee parmi les rangees du code de 
correction d'erreur lateral, et controler egale- 
ment le nombre des octets en erreur dans cha- 
cune des rangees de code ECC, en determi- 
nant ainsi si au moins I'une des zones de sec- 
teurs est defectueuse ou non conformement au 
fait que le nombre des rangees de code EGG 
dans Iadite au moins I'une des zones de sec- 
teurs dans chacune desquelles le nombre des 
octets en erreur depasse un premier nombre 
predetermine est plus grand ou non qu'un se- 
cond nombre predetermine, et 
une septieme etape consistant a enregistrer, 
avant Iadite seconde etape, lorsqu'il est deter- 
mine que Iadite au moins I'une des zones de 
secteurs est defectueuse dans I'une desdites 
cinquieme et sixieme etapes, les donnees 
d'adresse de secteur physique indiquant la po- 
sition de Iadite au moins I'une des zones de 
secteurs dans la zone de donnees de gestion 
de defaut, 

une huitieme etape consistant a executer, du- 
rant Iadite seconde etape, un enregistrement 
de rempiacement par glissement en vue d'en- 
registrer les secondes donnees predetermi- 
nees representant des donnees sur le point 
d'etre enregistrees dans la zone de donnees de 
Iadite au moins I'une des zones de secteurs, 
dans la zone de donnees de I'une des zones 
de secteurs qui suit Iadite au moins I'une des 
zones de secteurs, la position de Iadite au 
moins I'une des zones de secteurs etant indi- 
quee par les donnees d'adresse de secteur 
physique enregistrees dans la zone de don- 
nees de gestion de defaut dans Iadite septieme 
etape, en terminant ainsi I'enregistrement des 
donnees de format du bloc de code EGG, 
une neuvieme etape consistant a reproduire, 
apres que I'enregistrement de rempiacement 
par glissement soit execute dans Iadite huitie- 
me etape, les donnees d'adresse de secteur 
physique enregistrees dans la zone d'en-tete 
(11) de chaque zone de secteur, et reproduire 
egalement les secondes donnees predetermi- 
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nees enregistrees dans la zone de donnees 
(18) de ladite chaque zone de secteur dans le 
bloc de code ECC, 

une dixleme etape consistant a determiner si le 
bloc de code ECC est defectueux ou non con- 5 
formement au fait que les donnees d'adresse 
reproduites dans ladite neuvieme etape com- 
prennent ou non au moins une donnee d'adres- 
se qui n'est pas correctement reproduite, 
une onzieme etape consistant a controler si io 
une erreur apparait dans des unites d'un octet 
dans chacune des rangees de code ECC de 
donnees de format du bloc de code ECC apres 
que les donnees de secteur soient reproduites 
dans ladite neuvieme etape, chacune des ran- 15 
gees de code ECC comprenant une rangee as- 
sociee parmi les rangees du code de correction 
d'erreur lateral, et controler le nombre des oc- 
tets en erreur dans chaque rangee de code 
ECC, en determinant ainsi si le bloc de code 20 
ECC est defectueux ou non conformement au 
fait que le nombre des rangees de code ECC 
de donnees de format du bloc de code ECC 
dans chacune desquelles le nombre des octets 
en erreur depasse le premier nombre predeter- 25 
mine est plus grand ou non qu'un troisieme 
nombre predetermine, 

une douzieme etape consistant a executer, 
lorsqu'il est determine que le bloc de code ECC 
est defectueux dans Tune desdites dixieme et so 
onzieme etapes, un enregistrementde rempla- 
cement lineaire destine a enregistrer les don- 
nees de secteur dans la zone de bloc de rem- 
placement au lieu du bloc de code ECC, en ter- 
minant ainsi I'enregistrement de donnees de 35 
format, et 

une treizieme etape consistant a enregistrer 
des donnees d'adresse de secteur physique du 

bloc defectueux et du bloc de remplacement in- 
diquant que I'enregistrement de remplacement 40 
lineaire est execute dans ladite douzieme eta- 
pe, dans la zone de donnees de gestion de de- 
faut (6a). 

2. Precede de traitement de remplacement ^5 
comprenant : 

une premiere etape consistant a produire des 
donnees de format d'un bloc de code ECC qui 
comprend 50 

(i) 16 secteurs dont chacun comprend 12 
rangees comportant chacune 172 octets, 

(ii) des codes de correction d'erreur late- 
raux dont chacun comprend 12 rangees 55 
comportant chacune 10 octets, et dont 
chacun est rattache lateralement a I'un des 

16 secteurs, respectivement, et 



(ill) un code de correction d'erreur longitu- 
dinal qui comprend 1 6 rangees comportant 
chacune 1 82 octets, et qui est rattache lon- 
gitudinalement aux 1 6 secteurs, le bloc de 
code ECC comprenant 208 rangees de co- 
de ECC comportant chacune 182 octets, 
les donnees de format etant utilisees en 
tant qu'unite lorsque I'enregistrement et la 
reproduction sont executes, 

une seconde etape consistant a terminer I'en- 
registrement des donnees de format du bloc de 
code ECC en enregistrant des donnees de 16 
secteurs respectivement dans des zones de 
donnees des zones de 1 6 secteurs d'un disque 
optique (1), et en enregistrant des donnees 
d'adresse de secteur logique respectivement 
dans les zones de donnees des zones de sec- 
teurs, les donnees d'adresse logique indiquant 
respectivement des positions des zones de 
secteurs sur les pistes, les donnees des 1 6 sec- 
teurs comprenant respectivement 

(i) les 16 secteurs, 

(11) les codes de correction d'erreur late- 
raux rattaches lateralement aux secteurs, 
et 

(iii) les rangees du code de correction d'er- 
reur longitudinal dont chacune est ratta- 
chee a au moins I'une des 12 rangees de 
chacun des 16 secteurs, 

le disque optique (1) comprenant 

(i) des pistes concentriques ou en spirale 
destinees a I'enregistrement des donnees, 
qui comprennent des zones de secteurs, 

(ii) la zone d'enregistrement comprenant 
une partie des zones de secteurs disponi- 
bles total es, 

(iii) une zone de bloc de remplacement 
comprenant I'autre partie des zones de 
secteurs, chacune des zones de secteurs 
comprenant une zone d'en-tete (1 1 ) et une 
zone de donnees (18), la zone d'en-tete 
(1 1 ) de ladite chaque zone de secteur etant 
disposee de fagon a ce que des donnees 
d'adresse indiquant une position de ladite 
chaque zone de secteur sur les pistes 
soient enregistrees a I'avance dans la zone 
d'en-tete (1 1 ), la zone de donnees (1 8) de 
chaque dite zone de secteur etant dispo- 
see de fagon a ce que la zone de donnees 
(18) soit adjacente a une zone de miroir 

(17) qui est adjacente a la zone d'en-tete 
(11), et des donnees predeterminees sont 
enregistrees dans la zone de donnees 

(18) , et 
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(iv) une zone de donnees de gestion de de- 
faut, 

une troisieme etape consistant a determiner, 
avant ladite seconde etape, le fait que les don- 5 
nees d'adresse physique enregistrees dans au 
moins Tune des zones d'en-tete (11) dans les 
donnees de format du bloc de code ECC sont 
reproduites ou non, 

une quatrieme etape consistant a determiner, io 
avant ladite seconde etape, si une erreur appa- 
rait ou non dans chacune des rangees de code 
ECC comprenant une rangee associee parmi 
les rangees du code de correction d'erreur la- 
teral, et determiner le nombre des octets en er- 15 
reur dans chacune des rangees de code ECC, 
en determinant ainsi si le nombre des rangees 
de code ECC presentant un nombre d'octets en 
erreur depassant un premier nombre predeter- 
mine, est plus grand ou non qu'un second nom- 20 
bre predetermine, 

une cinquieme etape consistant a determiner, 
avant ladite seconde etape, si le nombre des 
rangees de code ECC presentant un nombre 
d'octets en erreur depassant le premier nombre 25 
predetermine, est plus grand ou non qu'un troi- 
sieme nombre predetermine de donnees de 
format du bloc de code ECC, 
une sixieme etape consistant a detecter, avant 
ladite seconde etape, si au moins Tune des zo- so 
nes de secteurs presente ou non un defaut sur 
la base des resultats de ladite troisieme etape 
et de ladite quatrieme etape, et enregistrer les 
donnees d'adresse de secteur physique indi- 
quant une position de ladite au moins Tune des 35 
zones de secteurs, dans la zone de donnees 
de gestion de defaut, 

une septieme etape consistant a executer, du- 
rant ladite seconde etape, un enregistrement 
de remplacement par glissement en vue de 40 
I'enregistrement d'un element de donnees d'un 
secteur associe des donnees de secteur sur 
I'une des zones de secteurs qui suit ladite au 
moins I'une des zones de secteurs, la position 
de ladite une des zones de secteurs etant indi- ^5 
quee par les donnees d'adresse physique en- 
registrees dans la region de donnees de ges- 
tion de defaut dans ladite sixieme etape, et en- 
registrer successivement d'autres elements de 
donnees de secteur des donnees de secteur 50 
sur d'autres zones des zones de secteurs, en 
terminant ainsi I'enregistrement des donnees 
de format du bloc de code ECC, et 
une huitieme etape consistant a detecter, du- 
rant ladite seconde etape, au moins I'une des 55 
secondes zones presentant un defaut, sur la 
base des resultats desdites troisieme acinquie- 
me etapes, et executer un enregistrement de 



remplacement lineaire en vue de I'enregistre- 
ment des donnees de secteur sur la zone de 
bloc de remplacement au lieu du bloc de code 
ECC comprenant les zones de 16 secteurs in- 
cluant ladite au moins I'une des zones de sec- 
teurs, en terminant ainsi I'enregistrement des 
donnees de format, et 

une neuvieme etape consistant a enregistrer 
des donnees d'adresse de secteur physique du 
bloc defectueux et du bloc de remplacement in- 
diquant que I'enregistrement de remplacement 
lineaire est execute dans ladite huitieme etape, 
dans la zone de donnees de gestion de defaut. 
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